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1 . Title of the Invention 

HEAT EXCHANGING TANK 

2. CLAIMS 

A heat exchanging tank comprising a heat exchanging pipe having heat medium 
flowing therein and wound vertically multistage at a predetermined gradient at an outer 
periphery of a cylindrical tank having a bottom, wherein a brim extending along a 
bottom periphery of the tank at a predetermined gradient is provided to the bottom 
periphery, the heat exchanging pipe is fixed, at a winding start part or a vicinity of the 
part, to the brim and is wound along the brim and a heat conductive flexible material is 
filled between an inner periphery of the wound parts of the heat exchanging pipe 
adjacent to each other and an outer periphery of the tank. 

3. Detailed Description of the Invention 
(Filed of the Invention) 

The invention relates to a heat exchanging piper such as cooling tank, heating 
tank and the like. 

(Prior Art) 

There is a heat exchanging tank comprising a heat exchanging pipe having heat 
medium flowing therein and multistage-wound vertically at a predetermined gradient at 
an outer periphery of a cylindrical tank having a bottom. Japanese Unexamined Utility 
Model Publication No. Sho 60-48143 discloses a cooling tank as an example of such 
heat exchanging tank. 
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(Problems to be solved) 

In such heat exchanging tank, the heat is exchanged between the heat medium 
flowing in the heat exchanging pipe and an object subject to being heat exchanged in 
the tank, thereby cooling or heating the object. Therefore, it is preferable to increase 
the efficiency of the heat exchange between them. However, there is a large cavity 
between an inner periphery of the wound parts of the heat exchanging pipe adjacent to 
each other and an outer periphery of the tank, thereby decreasing the efficiency of the 
heat exchange. 

Accordingly, on object of the invention is to provide a heat exchanging tank 
having a high efficiency of heat exchange by removing the cavity, without complex 
manufacturing process. 

(Means for Solving the Problem) 
In order to achieve the above object, there is provided a heat exchanging tank wherein a 
brim extending along a bottom periphery of the tank at a predetermined gradient is 
provided to the bottom periphery, the heat exchanging pipe is fixed at a winding start 
part or a vicinity of the part to the brim and is wound along the brim and a heat 
conductive flexible material is filled between an inner periphery of the wound parts of 
the heat exchanging pipe adjacent to each other and an outer periphery of the tank. 

(Action and Effect of the Invention) 

In such heat exchanging tank, a heat conductive flexible material is filled 
between an inner periphery of the wound parts of the heat exchanging pipe adjacent to 
each other and an outer periphery of the tank, so that there is formed no cavity between 
them. Moreover, since the material is flexible, a cavity is completely removed even 
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when the cavity takes any shape. In addition, since the material is heat conductive, the 
heat is conducted in a large quantity through the material as well as through a contact 
part of the heat exchanging pipe and the tank. Accordingly, the heat exchanging pipe 
has a very high efficiency of heat exchange. 

In addition, a brim extending along a bottom periphery of the tank at a 
predetermined gradient is provided to the bottom periphery, the heat exchanging pipe is 
fixed at a winding start part or a vicinity of the part to the brim and is wound along the 
brim. Therefore, when the heat conductive flexible material is bonded to the periphery 
of the tank before the heat exchanging pipe is wound and then a part of the pipe is fixed 
to the brim and is wound on the periphery of the bonded area of the material along the 
brim, the heat exchanging pipe is easily multistage-wound vertically at a predetermined 
gradient and the material is filled between an inner periphery of the wound parts of the 
heat exchanging pipe adjacent to each other and an outer periphery of the tank. It is 
not necessary to fix the heat exchanging pipe on the periphery of the tank with weld, for 
example. 

[embodiments] 

Hereinafter, the invention will be described with reference to embodiments. 
Fig. 1 shows a cooling tank 1 0 that is an example of a heat exchanging tank according 
to the invention. The cooling tank 10 is mounted in a refrigerator circuit as shown in 
Fig. 9 and is used as a cooling tank of an ice cream manufacturing apparatus and an ice 
manufacturing apparatus. In the mean time, a reference numeral 21 indicates a 
compressor. The compressor 21 is connected to a condenser 23 and the cooling tank 
10 through connection pipe passages 22a, 22b, 22c, thereby forming a circulation circuit. 
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In addition, a dryer 24 and a capillary tube 25 are interposed to the connection pipe 
passage 22b and an electromagnetic opening/shutting valve 26 is interposed to a bypass 
pipe passage 22d between the connection pipe passages 22a, 22b. In such refrigeration 
circuit, the cooling medium circulates through the pipe passages (22a->22b->22c) when 
the valve 26 is shut and circulates the pipe passages (22a->22d->22c) when the valve 
26 is opened. 

Thereby, as shown in Figs. 1 and 2, the cooling tank 10 comprising a 
cylindrical tank 11 having a bottom, a cooling pipe 12 and a dish-shaped support plate 

13, which are main constitutional members, is embedded in an insulating material layer 

14. The cylindrical tank 11 has a taper shape that is gradually widened toward an 
upper opening and has a discharge opening 1 la at a center of the bottom thereof. 

As shown in Figs. 1 and 4, the support plate 13 has a dish shape and includes a 
bottom disc plate 13a and a brim 13b that is integrally provided to a peripheral edge of 
the disc plate and gradually rises at a predetermined gradient. The bottom disc plate 
13 has at a center thereof an opening 13c that is larger than the discharge opening 1 la of 
the cylindrical tank 11. A pair of flanges 13d, 13d are formed to be opposite to each 
other at an inner peripheral edge of the opening 13c. Each of the flange 13d is 
positioned at an interval from a lower surface of the disc plate 13 a, thereby serving as a 
connection part of a connection pipe of a conduit that will be described later. The brim 
13b consists of an annular plate part 13bl and a taper part 13b2 that is integrally formed 
at an outer peripheral edge of the plate part and is widened downward. The brim 
extends over 3/4 of the outer peripheral edge of the disc plate 13a. The support plate 
13 is concentrically fitted to the bottom of the cylindrical tank 11 and is fixed with a 
spot weld. The discharge opening 11a of the cylindrical tank 11 is located at a center 
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of an opening 13c of the support plate 13. 

The cooling pipe 12 is annular and long. As shown in Figs. 5a and 5b, a 
winding start part thereof is welded with a hook piece 12a. A gap between the hook 
piece 12a and the outer periphery of the cooling pipe 12 is such formed that an end 13b3 
of the plate part 13bl of the brim 13b of the support plate 13 is fitted thereto. The 
cooling pipe 12 is fixed by hooking the hook piece 12a to the end 13b3 of the brim 13b 
and is wound on an outer periphery of a cover layer 14, which is bonded to the 
periphery of the cylindrical tank 1 1 in advance and consists of a flexible material, along 
an upper surface of the plate part 13bl of the brim 13b. Thereby, the cooling pipe 12 
is multistage-wound vertically at a predetermined gradient corresponding to the plate 
part 13bl of the brim 13. At the same time, the cover layer 14 is modified and filled 
between the wound parts 12b, 12b of the cooling pipe 12 adjacent to each other and the 
periphery lib of the cylindrical tank 11, as shown in Fig. 6. The tapered part 13b2 of 
the brim 13b serves as a guide to the plate part 13bl at the early state of the winding of 
the cooling pipe 12 and prevents a damage. In the mean time, the cover layer 14 
consists of a heat conductive flexible material. In this embodiment, a material 
obtained by mixing carbons and alumina in a butyl rubber is used. In addition, a 
winding ending part 12c of the cooling pipe 12 is solder-attached to an attachment piece 
11c that is fixed at the upper periphery of the cylindrical tank 11. 

Under such circumstance, the cooling tank 10 forms a shape as shown in Figs. 
2 and 3, to which a connection pipe 15 shown in Figs. 7 and 8 is assembled. The 
connection pipe 15 is made of synthetic resin and has a pipe part 15a and a pair of 
attachment flanges 15b, 15b that are integrally provided to an end of the pipe part. 
Each of the flanges 15b forms a fan shape having a same radius about a center of the 
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pipe part 15a and is fitted into the opening 13c of the support plate 13. To a lower 
surface of the respective flanges 15b are formed a stopper part 15c protruding 
downward and a tapered part 15d that is gradually thinned toward an end. When the 
pipe part 15a having the flanges 15b fitted into the opening 13c of the support plate 13 
is rotated into an arrow A direction in Fig. 3, each flange 15b is interposed from the 
tapered part 15d between the respective flange parts 13d of the support plate 13 and the 
lower surface of the cylindrical tank 11 and the stopper part 15c contacts ends of the 
flange parts 13 d, so that further rotation is constrained. Thereby, the connection pipe 
1 5 is assembled and attached to the bottom of the cylindrical tank 1 1 in a liquid-tight 
and detachable manner and is assembled and attached to the discharge opening 11a of 
the tank 11. The cooling tank 10 contains water therein and is used as a cooling tank 
for manufacturing ice, and receives a receptacle having ice cream paste therein and is 
used as a cooling tank for manufacturing an ice cream. 

In such cooling tank 10, since the flexible cover layer 14 is filled between the 
wound parts 12b of the cooling pipe 12 adjacent to each other and the outer periphery 
lib of the cylindrical tank 11, a cavity having a certain shape is removed which has 
been conventionally formed between them lib, 12b. In addition, since the cover layer 
14 is made of heat conductive material, a large quantity of heat transfer between the 
cooling medium and the water and ice cream paste in the cylindrical tank 11 is made 
through the cover layer 14 as well as through the contact part of the cooling pipe 12 and 
the cylindrical tank 1 1 . Therefore, the cooling efficiency is very high in such cooling 
tank 10. 

In addition, since the cooling pipe 12 is wound along the brim 13b of the 
support plate 13 with its winding start part being fixed at the support plate 13 and the 
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brim 13b extends along the periphery of the cylindrical tank 11 at a predetermined 
gradient, the cooling pipe 12 is easily multistage-wound vertically at a predetermined 
gradient. Moreover, since the cover layer 14 is flexible, it is certainly filled between 
the wound parts 12b of the cooling pipe 12 adjacent to each other and the periphery 1 lb 
of the cylindrical tank 11. In particular, according to the embodiment, since the hook 
piece 12a is welded to the winding start part of the cooling pipe 12 and is hooked and 
fixed at the end 13b3 of the flange 13b of the support plate 13, the winding start part of 
the support plate 13 is rigidly fixed to the support plate 13 and the cooling pipe 12 can 
be easily wound. 

In the mean time, according to the embodiment, although the cooing tank is 
exemplified as the heat exchanging tank, the invention can be applied to a heating tank 
comprising a heating pipe having heating medium flowing therein and wound on a 
periphery of the tank. 

4. Brief Description of the Drawings 

FIG. 1 is a longitudinal sectional view of a cooling tank according to an 
embodiment of the invention; 

FIG. 2 is a side view of a cooling tank before the tank is embedded in an 
insulating material layer; 

FIG. 3 is a bottom view of the cooling tank; 

FIG. 4 is a side view of a support plate; 

FIGS. 5a and 5b are a longitudinal side view and a longitudinal front view of a 
winding start part of a cooling pipe; 

FIG. 6 is an enlarged longitudinal sectional view taken along a line VI-VI in 
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FIG. 2; 

FIG. 7 is an enlarged plan view of a connection pipe; 

FIG. 8 is a longitudinal sectional view taken along a line VIII-VIII in FIG. 8; 

and 

FIG 9 is a schematic view showing a refrigeration circuit in which a cooling 
tank is mounted. 

<Additional description of reference numerals> 
10: cooling tank 1 1 : cylindrical tank 

1 2: cooling pipe 1 3 : support plate 

13b: brim 14: cover layer 
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